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Disclosure to Promote the Right To Information 

Whereas the Parliament of India has set out to provide a practical regime of right to 
information for citizens to secure access to information under the control of public authorities, 
in order to promote transparency and accountability in the working of every public authority, 
and whereas the attached publication of the Bureau of Indian Standards is of particular interest 
to the public, particularly disadvantaged communities and those engaged in the pursuit of 
education and knowledge, the attached public safety standard is made available to promote the 
timely dissemination of this information in an accurate manner to the public. 
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FORIAVORD 

I his Indian Standard was adopted by the Bureau of Indian Standards, after the draft finalized by the Pesticides 
Sectional Committee had been approved by the Food and Agriculture Division Council. 

I>e!tamethrin !■ cndosulfan emulsifiable concentrate is generally used as an insecticide. 

Deltamethrin + endosulfan emulsifiable concentrate is generally manufactured to contain deltamethrin 
(0.75 percent mfm) and endosulfan (29.76 percent m/m). 

In the preparation of this standard, due consideration has been given to the provisions of the Insecticides 
Acl, 1 968 and the Rules framed thereunder. However, this standard is subject to the restrictions imposed under 
the Act and Rules, wherever applicable. 

For the purpose of deciding whether a particular requirement of this standard is complied with, the final value, 
observed or calculated, expressing the result of a test or analysis, shall be rounded off in accordance with 
IS 2 : 1 960 'Rules for rounding off numerical values {revised}' . The number of significant places retained in the 
rounded olf value should be the same as that of the specified value in this standard. 
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Indian Standard 

DELTAMETHRIN + ENDOSULFAN EMULSIFIABLE 
CONCENTRATE — SPECIFICATION 



1 SCOPE 

This standard prescribes the requirements and the 
methods of sampling and test for deitamethrin + 
endosuifan emulsifiable concentrate. 

2 REFERENCES 

The foilowing Indian Standards contain provisions 
which through reference in this text, constitute 
provisions of this standard. At the time of publication, 
the editions indicated were valid. All standards are 
subject to revision, and parties to agreements based 
on this standard are encouraged to investigate the 
possibility of applying the most recent editions of the 
standards indicated below: 

IS \o. Title 

J 070; !992 Reagent grade water (/'^//-a'rev/.y/o;?) 

1448 Methods of test for petroleum and 

jP : 20] : IQ98 its products: [P : 20] Determination 

of flash point by Abel apparatus 

{second revision) 
4344:1978 Bndosulfan technical — 

Specification 
6940 : 1982 Methods of test for pesticides and 

their formulations (first revision) 
81'^*(i Requirement for packing of 

(Part 2) : 1988 pesticides : Part 2 Liquid pesticides 

{second revision) 
9445 : 1980 Aluminium containers for packing 

of liquid pesticides (capacity 5 litres 

and above) 
9503 : 1988 Aluminium bottles for packing of 

liquid pesticides {first revision) 
10627 ; 198.1 Method for sampling of pesticides 

formulations 
12005:1987 Deitamethrin technical — 

Specification 

3 REQUIREMENTS 

3.1 Constituents 

3.1.1 The material shall consist of deitamethrin 
technical and endosuifan technical dissolved in 
suitable solvent(s) together with emulsifying agent(s) 
and with or without stabilizer(s) and/or couplers. 

3. 1 .2 Deitamethrin technical and endosuifan technical 
employed in the manufacture of the material shall 
conform to IS 12005 and IS 4344 respectively. 



3.2 Physical 

The material shall comply with the physical 
requirements specified in 3.2.1 to 3.2.4. 

3.2.1 Description 

The material shall be light yellow coloured clear, 
homogeneous and stable liquid, free from sediment 
and/or suspended matter. It shall readily form an 
emulsion on dilution with water suitable for spray. 

3.2.2 Cold Test 

No turbidity or separation of solid or oily matter shall 
occur when the material is subjected to the cold test at 
10°C as prescribed in 13.1 of IS 6940 or any other 
lower temperature as agreed to between the purchaser 
and the supplier. 

3.2.3 Flash Point (Abel) 

When determined by the method prescribed in IS 1448 
[P : 20], the flash point of the material shall be above 
24.5°C. 

3.2.4 Emulsion Stability 

Any separation including creaming at the top and 
sedimentation at the bottom of 100 ml emulsion 
prepared in standard hard water with 2.0 ml of EC, 
shall not exceed 2.0 ml when tested by the method 
prescribed in 13.3 of IS 6940. 

3.3 Chemical 

The material shall comply with the chemical 
requirements specified in 3.3.1 and 3.3.2. 

3.3.1 Deitamethrin and Endosuifan Content 

When determined by the method prescribed in 
Annex A of this standard, the observed deitamethrin 
and endosuifan content of any of the samples shall 
not differ from the declared nominal value by more 
than the percent tolerance limits given below: 



Nominal Value, Tolerance Limit, 


Percent Percent 


Up to 9 ^'l 


of the 


Above 9 and below 50 ±5 


>nomina 


50 and above 

-3 


value 
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3.3.2 Ac iJ I fy.' Alkalinity 

When tested by the method prescribed in 13.5 of 
IS 6940. the acidity (as H,SO,,) or alkalinity (as NaOH) 
of the material shall be not more than 0.5 and 0.2 
percent by mass respectively. 

4 PACK INC 

The material shall be packed in aluminium containers 
{.see IS 9445 and IS 9503) and containers shall be 
further packed in corrugated fibre board boxes. Bulk 
packs of 10 to 25 litres capacity can be packed into 
epoxy coated mild steel containers with leak proof and 
pilfer proof closure system. In addition, the material 
shall comply with general requirements as given in 
IS 8190 (Part 2). 

5 MARKING 

5.1 Phe container shall be securely closed and 
shall bear legibly and indelibly the following in 
addition to any other information as is necessary 
under tlie Inseciicide Act, 1968 and Rules framed 
thereunder: 

a) Name of the material; 

b) Name and address of the manufacturer; 

c) Batch number; 

d) Date of manufacture; 

e) Date of expiry; 

f) Net mass of contents; 

gl Nominal value : Deltamethrin content 
percent w/w, and Endosulfan content percent 
inhn; and 

h) A cautionary notice worded as in the 
Insecticides Act. 1968 and Rules framed 
thereunder; and Standards of Weights and 
Measures {Packaged Commodities) Rules, 
1977. 



5.2 BIS Certification Marking 

The product may also be marked with the Standard 
Mark. 

5.2.1 The use of the Standard Mark is governed by 
the provisions of the Bureau of Indian Standards 
Act, 1986 and the Rules and Regulations made 
thereunder. The details of conditions under which the 
licence for the use of the Standard Mark may be 
granted to manufacturers or producers may be obtained 
from the Bureau of Indian Standards. 

6 SAMPLING 

When freshly manufactured material in bulk quantity 
and/or the retail pack of the formulated product is/are 
offered for inspection, representative sample of the 
material shall be drawn and tested as prescribed in 
IS 10627, and if tested within 90 days of its date of 
manufacture, the criteria for conformity shall be the 
contents in percent (m/m), shall not be less than the 
declared nominal value. The upper limit for conformity 
shall be the same as those given in 3.3.1. 

When the material is offered for inspection after 
90 days of its manufacture, sampling shall be done as 
prescribed in IS 10627, however, the criteria for 
conformity of the material, when tested, shall be the 
limits of tolerances, as applicable over the declared 
nominal value and given under 3.3.1. 

7 TESTS 

7.1 Tests shall be carried out by the methods referred 
in 3.2.1 to 3.2.4 and 3.3.2. 

7.2 Quality of Reagents 

Unless specified otherwise, pure chemicals and 
distilled water (^ee IS 1070) shall be employed in tests. 

NOTE — 'Pure chemicals' sliall mean ctiemicals that do not 
contain impurities, which affect ttie results of analysis. 



ANNEX A 

{Clause 3.3.1) 

DETERMINATION OF DELTAMETHRIN AND ENDOSULFAN CONTENT 



A-0 GENERAL 

HPLC (High Performance Liquid Chromatography) 
method shall be used for estimating deltamethrin and 
endosulfan content. 

A-1 HPLC METHOD 

A-1.1 Principle 

After dilution of the sample, deltamethrin and 



endosulfan content is determined by comparing the 
response of the sample with that of deltamethrin 
reference standard of known purity and endosulfan 
reference standard of known purity by HPLC on a 
column packed with spherical silica (5 pm). 

A-1. 2 Apparatus 

A- 1.2.1 A HPLC unit equipped with a variable ultra 
violet (UV) detector and a printer-plotter-cum- 
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integrator and is operated under the following 
suggestive parameters. The operating conditions as 
suggested below can be changed in the equipment 
employed, provided standardization is done. 



( 'ohimn 



Deled or UV set 
Solvent svstem 



Cohiinn leinperature 
Solvent fhnv rate 
Solvent volume 
Typical retention time 



Typical run titne 



: Stainless steel, 250 mm 
long 4.6 mm ID packed 
with spherical Silica 60 
5 , |am particle size, 
Lichrosphere Si60 5 |.im, 
Cat. No.: 1.50830 E 
Merck or equivalent 

: At 230 nm 

: Iso-ocXane : 1 ,4 Dioxan 

: /jo-propanol 
(94.5 ; 5 : 0.05 v/v) 
Ambient 
1.3 ml/min 
20 pi 

Endosulfan — 3.0 min 
Endosulfan — 10.0 min 
Deltamethrin — 8.5 min 

: 20 min 



A- 1.3 Reagents 



A- 1.3.1 Deltamethrin Reference Standard 

known purity. 



of 



A-1.3.2 EndoMilJan Reference Standard — of known 
piirit). 



A- 1. 3. 3 \so-oclane 
equivalent. 



UV spectroscopic grade or 



A- 1.3. 4 1,4 Dioxan — UV spectroscopic grade, free 
from peroxide. 1,4 Dioxan is mixed with 1.5 ml of 
water per litre. 

A-1.3.5 iso-prop)-l Alcohol — UV spectroscopic grade 

A- 1.3. 6 High Performance Liquid Chromatography 
Mohilc Phase --- Mixture of Avo-octane : 1,4 Dioxan : 
/.so-propylalcohol in the ratio of 945 ml : 50 ml ; 005 ml. 

A- 1.3.7 Make Up Phase for Dilution — Mixture of Iso- 
octane and 1,4 Dioxan in the ratio of 800 ml : 200 ml. 

A-1.4 Procedure 

A- 1. 4. 1 Preparation of the Standard Solution 

Weigh out accurately 40.0 mg (to the nearest 0.1 mg) 



of deltamethrin reference standard into 50 ml 
volumetric flask. Add few ml of make up phase and 
shake the flask to ensure dissolution of the standard. 
Dilute to the volume with make up phase. This is 
solution A. 

Now, weigh accurately 70.0 mg (to the nearest 
0.1 mg) of endosulfan reference standard into the 
another 50 ml volumetric flask. Into the same flask, 
pipette out 2 ml of deltamethrin solution A. Dilute to 
the volume with make up phase. Homogenize 

A-1.4.2 Preparation of the Sample Solution 

Weigh accurately (to the nearest 0. 1 mg), 240.0 mg of 
sample into 50 ml volumetric flask. Add few ml of 
make up phase and shake the flask to ensure the 
dissolution. Dilute to the volume with make up phase. 
Homogenize. 

A- 1.4.3 Procedure 

Inject a 20-microlitre standard solution, until peak 
height or area of two successive injections agree to 
within 2 (two) percent. Inject the standard and sample 
solutions in succession according to the following 
sequences. 



Std, Spl,; Std, Spl,; 
A- 1.4.4 Calcidation 



Std Spl, and Std Spl, 



Deltamethrin content (percent by mass) 



Peak area of 








deltamethrin 


Wt. of 






in sample 


std. 


2 


Purity of 

X 


Peak area of 


Wt, of 


50 


deltamethrin 


deltamethrin 


sample 






in standard 









Endosulfan content (percent by mass) = 



Total peak area of 
endosulfan a + P 
in sample solution 

Total peak area of 
endosulfan a + (3 in 
standard solution 



Wt. ofstd. 
Wt. of sample 



Purity of 
endosulfan 
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BIS is a statutory institution established under the Bureau of Indian Standards Act, 1986 to promote 
harmonious development of the activities of standardization, marking and quality certification of goods 
and attending to connected matters in the country. 

Copyright 

BIS has the copyright of all its publications. No part of these publications may be reproduced in any form 
without the prior permission in writing of BIS. This does not preclude the free use, in the course of 
implementing the standard, of necessary details, such as symbols and sizfcs, type or grade designations. 
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Review of Indian Standards 

Amendments are issued to standards as the need arises on the basis of comments. Standards are also reviewed 
periodically; a standard along with amendments is reaffirmed when such review indicates that no changes are 
needed; if the review indicates that changes are needed, it is taken up for revision. Users of Indian Standards 
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This Indian Standard has been developed from Doc : No. FAD 1 (1086). 
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